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(54) PRINTER AND MANUFACTURE THEREOF 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a printer, and a 
manufacturing method thereof, comprising an ink ejector having an 
ink jet head suitable for mass production in which production yield 
can be increased by setting the trench constituting an ink 
pressurization chamber deeper by a factor of 6 or more than the 
trench width and the wall thickness thereby suppressing defects 
high accuracy can be ensured in the barrier wall drive region with a 
minimum necessary trench length, size of the ink jet head and the 
material cost can be reduced and fine patterning is facilitated. 
SOLUTION: The ink jet head 1 comprises a substrate 3 
constituting ink pressurization chambers 2, barrier walls 5 forming 
a plurality of trenches 4, and a nozzle plate 7 having nozzle holes 6 
arrange in a row corresponding to the trenches 4 while being 
bonded thereto on the open end side. An upper substrate 8 to be 
coupled with an ink chamber is bonded to the top of the barrier walls 5 having side face arranged with 
an electrode 9 for applying a driving field. The trenches 4 made in parallel in the substrate have depth 6- 
10 times of the trench width and 6-20 times of the thickness of barrier wall in the chamber 2. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1 . This document has been translated by computer.So the translation may not reflect the original precisely. 
2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



rrwnThe septum which forms two or more slots parallel to the substrate which constitutes an ink pressurized 

of flute which constitutes the aforementioned ink pressunzed room being 6 to 10 times the flute width, and being 
^^^^^^ 1 characterized by the aforementioned flute width and the thickness of a 
ffi^tScWm 1 characterized by for the aforementioned flute width being 15-40 
micrometers, and the thicknessofa septum being 10-40 micrometers. 

maim 41 To the green sheet which consists of the material which has piezoelectric, or the green sheet wmcn 
conXts li ^e maS which has piezoelectric, and the material which does not Jiave piezoelectric, respechvety 
After canine cS drilling processing of two or more parallel depth-of-flute configurations or the width-of-face 

Sat 5?S£o Mentioned septum's the manufacture method of the printer ^according , to claim 4 characterized 
IVformine by the green sheet of one each which consists of the material which has piezoelectric. 
rciSZ] To the gSen sheet which consists of the material which has piezoelectric, or the green sheet which 
coSs of the material which has piezoelectric, and the material which does not have piezoelectric, respectively 
Z S 4ta Sit Sing processing of two or more parallel depth-of-flute configurations or the widm-of-face 
confiSon of a slot alignment of this green sheet is carried out. After combining and carrying out a laminating 
^of sepmm may^onsist of thf material which has piezoelectric at least After cutting down this baking 
ohWHnrnreiteLined size after carrying out ** binder processing of this layered product and carrying out 
S^fiSSS^^SSiSg an electrode in the side of a septum while joining an up substrate to a 
seS crowmg tne open end side of a slot - a nozzle - the manufacture method of the printer characterized by 
foSg mTSet head which joins the nozzle plate which drilled the hole and constitutes an ink fuel injection 

[Citfm 7] Each aforementioned septum is the manufacture method of the printer according to claim 6 characterized 
by forming by the green sheet of one each which consists of the material which has piezoelectric. 

[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 

rThe technical field to which invention belongs] a nozzle with a detailed this invention - it is related with the 
K^Stas the high degree of accuracy and the small lightweight ink-jet head which are used for the ink fuel 
miction equipment applied to pattern formation etc. in the various printers, the recorder, the facsimile or foe 
SSSffiS3d!Sd the ceramic industry field for printing which injects ink as a drop from a hole and forms 
printing, a picture, etc., and its manufacture method 

[Description of the Prior Art] In recent years, with osmosis of multimedia, a printing die for corrugated fibreboard 
^ecessai? as an interface for printing of the various small lightweight information suitable for the use of small 

uXSS the various printers of a non impact method which used an ink fuel injection equipment, hot 
printing S^^instead of the printer of the conventional impact method are developed, and these use 
ranees are expanded to various industrial fields. ^ 
585 Also in the printer of this non impact method, since the formation of many gradation and colonzation are 
easv for\he aforementioned ink fuel injection equipment and the running cost is low, possibilities attract attention. 

oToI S SS which makes the ink pressurized room which generates the pressure for making the : nozz e 
Sate which has a hole, and the drop of ink inject main component parts is used, two or more nozzles [ fuel in ection 
etfomem / int / aforementioned ] ~ this ink-jet head - general - the nozzle of the aforementioned nozzle plate 
SXs'ozzte plate - it consists of up substrates which have foe role of foe Id ^f^^^^^ 
room which prepared the septum in the substrate and formed the slot in order to make the drop of ink inject 
individually for every color from a hole, and this ink pressunzed room 

[0005] Moreover, in foe aforementioned ink-jet head, the drops type on demand which • 
required ink as a method which an ink pressurized room is made to generate a pressure and injects the drop of ink is 
in use, and, specifically, the kayser type and the thermal jet type are adopted as a typical method. 
0006 A described [ above ] kayser type is a thing of foe up substrate which seals the ink pressunzed room which 
fonnedlw Tor ^nore parcel slofs by foe septum which a thin wall is established in part at least, and makes this thin 
^transform by the piezoelectric device etc., changes the capacity of the slot of an ink pressunzed room, makes 
an ink nressurized room generate internal pressure, and makes ink inject as a drop. 
Soot] P Mirver%7escribed [ above ] thermal jet type prepares a heating element in foe part m the 
ink pressurized room, generates internal pressure using foe cubical expansion at the time of boiling the ink in this 
ink pressurized room, and makes this ink inject as a drop. . 
[0008] However, since a described [ above ] kayser type needed to prepare a piezoelectnc device etc m foe front 
face of an up substrate further, it was difficult to miniaturize as an ink-jet head and in order to add high temple 
to ink, thermal resistance was required of ink itself, and since the described [ above ] thermal jet type required time 
in order to narrow the selection field of ink or to carry out thermal expansion of the ink, it had problems, like 

f^TTh^foe 1 ^^ 21 which forms foe slot 20 arranged in parallel [ in order to solve foe aforementioned 
problem ] on the substrate 19 which consists of piezoelectric material as shown in drawing^ [ many ] The ink 
pressurized room 24 which consists of foe electrode 22 formed in foe side of a septum 21, and the up substrate 23 
which is joined to the crowning of a septum 21 and seals a slot 20, The ink foel injection equipment of the heanng 
mode type which consists of foe ink-jet head which constitutes the structure which joined the nozzle plate 26 which 
C £fe 25 is proposed, foe nozzle corresponding to foe open end side of the slot 20 of foe ink pressunzed room 
24 with the slot 20 - By impressing driver voltage to an electrode 22, being distorted, making foe septan 21 which 
forms the slot 20 of the ink pressurized room 24 using shearing mode deformation of piezoelectnc matenal deform, 
and changing the capacity of a slot 20 by this proposal the nozzle which pressunzed the ink in a .slot 20 and was 
open for free passage into foe slot 20 - the drop of ink is injected from a hole 25 (refer to JP,7-276648,A) 
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KL) to be Solved by the Invention] It was what deserves attention for the ink-jet head which constitutes the 
^ foeHniection equ^ent of the shearing mode type of the aforementioned proposal to be since it is not 
S^toSSelff^ric device etc. install in an up substrate front face and and thermal resistance is not 
!£Sk>ftak like the conventional kayser type or a thermal jet type, can be miniaturized, and to excel in 
responsibility moreover and for high-speed printing to be attained etc. fabricated in the 

rOOl 11 However, since the substrate which consists of piezoelectric material is cut and the slot is fabricated in _the 
EE full Action equipment of a shearing mode type, rotating cutting implements, a ^amond 

shape of a thin disk put on forming the slot of the ink pressurized room of an ink-jet head the number of necessary 
sheerme edge of the obtained slot has constituted the configuration which imprinted the curvature of the cutting 

fSSSSSS , to make a septum deform and to generate sufficient internal 

S2S»feS^SLuri«d room and sufficient septum driver zone had to be secured, in order to obtain a 
1 S^^^P^ S ncc, while the slot needed to be prepared for a long time in consideration of a part for 
aforemeSTiScutting and the ink-jet head itself became large, the technical problem that material cost 

SoTaTCrToveMt faces forming a slot in the aforementioned substrate, and by the processing method using 
cutt ing topSnente such as a diamond blade of the thin shape of an above disk, in order to stabi hze the ^te width 
ofSforementioned substrate by the present condition and the thinnest tiuckness in order that the depth of flute 
may be dependent on the amount of slitting of a cutting implement depending on the 

Implement, such as a diamond blade, and to cut it, at least 90 micrometers or more are needed [ as for a flute 

mO^The depth of flute [ as opposed to the aforementioned flute width in the amount of slitting ] is [ less than 6 
times] a Ihmtetion moreover, ifrthe deep amount of slitting beyond it A cutting implement blurs and the 
SionTaccLcy of a sloi deteriorates, and also there is an inclination for the thickness of ^epton to 
beToml thin with the demand of highly-precise-izing in recent years, and by the processing method by the 
afor^enti^ed ^ cutting implement Less than 6 times became a limitation, and more than by it the depth of flute to 
*XCs of a se^ also tended to lack the adjoining septum, and had the technical problem that precision 

mo!5U^ are very difficult and a feed rate, the amount of slitting, a rotational frequency, etc. 

moreo\£ TSi suit Zrc are various problems of the cutting implement itself, such as a diamond blade causing a 
S by this processing method All satisfied the demand of high degree of accuracy and a ^tweight 
miSrization, and the ink pressurized room was made to generate internal pressure e ficiently, and the technical 
pTbC Itiiat it was more difficult than printing demanded, a picture's, etc. to deal with high defimtion-ization, and 
was not what was moreover suitable for mass production occurred. 

[objects of the Invention] It is what was accomplished in order that this invention might solve the aforementioned 
Effi£Xtem. the puUe It is possible for the flute width of a substrate not to be dependen on the ^thickness 
of a cutting implement, or for the depth of flute not to be dependent on the amount of slitting of a cutting 
tomement Ind to also make the depth of flute to a flute width and the thickness of a septum into 6 or more times 
SfiSS^SSs. such as a chip of a septum and a defect of shape, can be reduced and the manufacture yield 
improves Highly-minute-izing is more easy for printing as which a septum driver zone can secure wnh high 

bylhe length of a ne cessary minimum slot, and the miniaturization of an ink-jet head and the reduction of 
ESSS attained, and i7is demanded, a picture, etc And it is in offering the ink 
fuel injection equipment which consists of the ink-jet head suitable for mass production, and its manufacture 



method. 
[0017] 



\m12s for Solving the Problem] this invention person etc. sets to the ink fuel injection equipment of a shearing 
moteine L a efult of inquiring wholeheartedly in view of the aforementioned technical problem. By consisting 
of thecal wWch has piezoelectric and carrying out the laminating of the green sheet which earned out dnlhng 
processing of a depth-of-flute configuration or the width-of-face configuration of a slot It is narrow in the 
SntioldS width, and theTnk-jet head which has the slot which could fabricate ^d^flMty 
and was high-definition-ized can be obtained. And since the septum driver zone was expanded could be using as 
unnecessary the non-cut portion which has the curvature in the conventional processing method by the 
aforementioned drilling processing, it found out that the length of the aforementioned slot could be made into 
necessary minimum, and resulted in this invention. nfe ^ mn n f th* inV iethead 

[0018] Namely, the printer of this invention consists of the material into which a part of septum of the ink-jet head 
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which constitutes an ink fuel injection equipment at least has piezoelectric. The slot formed in parallel with a 
substrate by the ink pressurized room of the aforementioned ink-jet head The depth is 6 to 10 times the flute width, 
and it is 6 to 20 times the thickness of a septum, the nozzle which prepared the ink which the septum was distorted 
with the shearing mode of material in which it has the aforementioned piezoelectric one, it deformed, and the 
capacity of a slot changed, and was supplied to this slot in the end of a slot — the ink fuel injection equipment which 
consists of the ink-jet head injected as a drop from a hole is provided 

[0019] Furthermore, as for the width of face of the slot which constitutes the aforementioned ink pressurized room, 
and the thickness of a septum, it is desirable that it is 10-75 micrometers, and it is most desirable for the width of 
face of the aforementioned slot to be 15-40 micrometers, and for the thickness of a septum to be 10-40 micrometers. 

[0020] Moreover, the process which carries out drilling processing of the green sheet to which the manufacture 
method of the printer of this invention changes from the material which has piezoelectric, or the green sheet which 
consists of the material which has piezoelectric, and the material which does not have piezoelectric, respectively at 
the shape of a predetermined quirk, The process which combines and carries out a laminating so that a part of 
septum may consist of the material which has piezoelectric at least, While joining an up substrate to the process 
which cuts this layered product in a predetermined size, the process which carries out the baking unification of the 
obtained layered product after ** binder processing, and the process which forms an electrode in the side of a 
septum at a septum crowning the open end side of a slot ~ a nozzle — an ink-jet head is produced according to the 
process which joins the nozzle plate which drilled the hole, and it is characterized by constituting an ink fuel 
injection equipment using this ink-jet head 

[0021] Moreover, as for each septum which constitutes the aforementioned ink-jet head, it is optimal to form by the 
green sheet of one each which consists of the material which has piezoelectric. 

[0022] After the process which combines and carries out the laminating of the green sheet in the aforementioned 
manufacture method so that it may consist of the material into which a part of septum has piezoelectric at least 
makes the same the manufacture method of the printer of other this inventions, First, the process which carries out 
** binder processing of the obtained layered product, and subsequently carries out baking unification, While joining 
an up substrate to the process which produces the important section of an ink-jet head according to the process 
which cuts down a baking object in a predetermined size, and forms an electrode in the side of a septum at a septum 
crowning the open end side of a slot — a nozzle — it is characterized by constituting an ink fuel injection equipment 
using the ink-jet head produced according to the process which joins the nozzle plate which drilled the hole 
[0023] Moreover, as for each septum which constitutes the aforementioned ink-jet head, it is optimal to form by the 
green sheet of one each which consists of the material which has piezoelectric. 
[0024] 

[Function] According to the printer and its manufacture method of this invention, the depth of flute of the ink 
pressurized room which constitutes an ink-jet head Since six to 10 times of a flute width and thickness of a septum 
were made into six to 20 times, the septum driver zone by shearing mode is expanded. While a slot can be made 
shorter than before for acquiring the same ink injection property, and the ink-jet head itself turns small lightweight 
and also being able to reduce material cost If the monopoly area at the time of inclusion of the ink fuel injection 
equipment which consists of this ink-jet head is also reduced sharply and is lengthened, it contributes also to the 
miniaturization of the printer itself. 

[0025] Moreover, when an ink-jet head turns small lightweight, it will contribute also to improvement in the speed 
of the traverse speed of an ink-jet head, and improvement in positioning accuracy. 

[0026] Furthermore, the septum which carries out a laminating to a depth-of-flute configuration or a flute width 
configuration, combining suitably the green sheet which carried out drilling processing, and constitutes an ink 
pressurized room is fabricated. [ whether after cutting to a predetermined geometry, ** binder processing is carried 
out and, subsequently, baking unification is carried out, and ] Since the ink-jet head which starts to a predetermined 
geometry and constitutes an ink fuel injection equipment after baking unification is formed, or the slot of an ink 
pressurized room The depth and width of face can be set up freely, while having a trench with a narrow flute width, 
the septum which has a high definition pitch can be fabricated, it also becomes possible to set up the thickness of a' 
septum by the thickness of the green sheet of one sheet especially, and the ink-jet head by which the injection 
performance was stabilized much more can be obtained. 
[0027] 

[Embodiments of the Invention] Hereafter, the printer and its manufacture method of this invention are explained in 
detail based on a drawing. 

[0028] Drawing.!, is the cross section showing the important section of the right-angled direction to the direction of 
a slot of the ink-jet head used for the ink fuel injection equipment which constitutes the printer of this invention. 
[0029] The substrate 3 from which 1 constitutes the ink pressurized room 2 in drawing, and the septum 5 which 

http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 10/3/2003 



Page 4 of 8 



forms two or more parallel slots 4, It is the ink-jet head which makes the principal part the nozzle plate 7 which 
drilled the hole 6. the nozzle joined to the open end side of a slot 4 — the up substrate 8 connected with an ink room 
(un-illustrating) is joined to the crowning of a septum 5, and the electrode 9 for drive electric-field impression 
forms in the side of a septum 5 - having - **** - a nozzle - the hole 6 is drilled in the seriate by the nozzle plate 
7 corresponding to the slot 4 

[0030] The depth of flute 10 has six to 10 times of a flute width 1 1, and needs to be 6 to 20 times the thickness 12 
of a septum, the aforementioned depth of flute 10 and in less than 6 times of a flute width 1 1 The slot which can 
inject a drop by pressure sufficient as a shearing mode type cannot be secured, but it is specified as the 
aforementioned range, respectively from quality of image with the thickness 12 of a septum high definition in less 
than 6 times not being obtained. 

[0031] Moreover, drawing 3 and drawing 4 are the cross sections showing the important section of the right-angled 
direction to the direction of a slot of other ink-jet heads used for the ink fuel injection equipment which constitutes 
the printer of this invention. A part of septum 5 is what was formed by the member which consists of the material 
17 which has piezoelectric at least, drawing 3 The member which consists of the material 18 which does not have 
piezoelectric by the member which consists of the material 17 which has piezoelectric is put, and the septum 5 is 
formed, in drawin g4 Carrying out the laminating of the member which changes from the material 18 which does 
not have piezoelectric to the upper and lower sides of the member which consists of the material 17 which has 
piezoelectric, respectively, other composition members are the same as that of drawing 1 , and omit explanation. 
[0032] Next, based on drawing_2 which shows the manufacturing process of the ink-jet head which constitutes the 
ink fuel injection equipment which constitutes the manufacture method of the printer of this invention for the 
important section of this printer, it explains in full detail. 

[0033] the nozzle joined to the up substrate [ which was joined to the crowning of a septum 5 in which 1 forms two 
or more parallel slots 4 united with the substrate 3 in drawing ] 8, and open end side of a slot 4 — it is the ink-jet 
head which consists of the nozzle plate 7 which drilled the hole 6 

[0034] First, it fabricated, controlling thickness in consideration of the thickness or the depth of flute of a septum 
which mentions later the green sheet 13 which consists of the material which does not have piezoelectric [ which 
have piezoelectric / the material and/or piezoelectric ] by well-known methods, such as a doctor blade method, and 
the Czochralski method or the roll-coater method. 

[0035] In addition, although any are sufficient as long as it does not limit and can use various piezo-electric modes, 
such as the piezo-electric skid effect, and the piezo-electric longitudinal effect, the piezo-electric transversal effect, 
especially as a material which has piezoelectric [ which can be used by this invention ], the ceramic material of a 
titanic-acid lead zirconate system is the optimal especially. 

[0036] Next, what is necessary is just to process the aforementioned configuration using photolithography 
technology according to exposure and the direction which may develop, may drill in a predetermined configuration 
and carry out a laminating for the green sheet which may pierce in the predetermined position of a green sheet as 
the drilling method, for example although drilling processing of the width-of-face configuration 15 of the depth-of- 
flute configuration 14 or a slot carries out at the obtained green sheet 13, may puncture by processing, or consists of 
a photopolymer etc. 

[0037] here - a nozzle ~ when carrying out the laminating of the aforementioned green sheet 13 so that it may 
intersect perpendicularly with the train of a hole 6, since a flute width can be set up with the thickness of a green 
sheet, it can choose the thickness of a green sheet suitably according to the size of a flute width, and the depth of 
flute will be decided by the size of the drilled space 

[0038] moreover, a nozzle - when carrying out the laminating of the aforementioned green sheet 13 to parallel with 
the train of a hole 6, a flute width is decided by the size of the space drilled in the flute width configuration, and the 
depth of flute can be set up by the thickness and the laminating number of sheets of a green sheet which carry out a 
laminating 

[0039] therefore, based on the aforementioned design basis, a part of septum is fabricated with the material which 
has piezoelectric at least, combining suitably the green sheet which consists of the green sheet which consists of the 
material which has piezoelectric, and the material which does not have piezoelectric — as — a laminating - it pastes 
up and a layered product 16 is produced 

[0040] The aforementioned flute width and the thickness of a septum in the ease of carrying out of control of the 
thickness of a green sheet 10-75 micrometers is desirable with the size after [ **** fibers for plastering, such as a 
printing dot from the drilled dimensional accuracy or high definition printing based on the grade of a pixel, and a 
picture, to ] baking, a flute width especially by 15-40 micrometers The thickness of a septum is the most desirable 
from the point of high-definition nature, such as the ease of carrying out of production of the range which is 10-40 
micrometers of a green sheet and printing, and a picture. 

[0041] next, the green sheet from the point that it is stabilized and a flute width can be mass-produced with a 
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sufficient precision although there is especially no limitation in the direction of a laminating of the aforementioned 
^SSS^T^ZSioned nozzle - it is desirable to carry out a laminating in the tram with winch a hole is 

aforementioned green 

La nic binder used in order to fabricate a green sheet, a laminating can be earned out by Preterm «ed 
XfsSlii, and it can pressurize, or heating pressurization of the green sheet can be earned out after a laminating 

SCSI $5£Z£mZ< cutting the layered product obtained in ^s way in a 
preSirmined size in consideration of burning-shrinkage cost cutting cost or gnndmg allowance, etc. and 
Lrformmo well-known ** binder processing, and just to machine polish etc. it needed. 

Fo^TMoreover^S ^^clLot b^overemphasized that a baking object may be cut down in a predetermined size with a 

LUU44J moreover i w ** binder processing and heat treatment of baking unification. 

mS51 ^ ^ pXzatn p^ocelSng is ^eXrLd to a proximal from the apex section of a septum, after producing 

with the electrode for drive electric-field impression, and an electrode is formed in i - byfor example, sputtenng 

r^^thnrl the aalvanizine method the vacuum deposition, the ion plating method, or ovu. 

SSSfl ^SS?S ^Serid applicable to this electrode, although it does not limit, metallic matenals, such as 

EES; - d nicke1 ' a conductive ceramic material of a perovsklte system - can 

ra0471 On the other hand the material which has piezoelectric [ the / as the aforementioned ink pressurized-room 

&Sta p* and baking, with machining, the aforementioned connection section can be deleted, and a 

[ ^toS^KTpL5hing - a nozzle - as the material Any material, such as various plastics metallurgy 
'^SS^JZ used 8 For example, a polyethylene terephthalate, a po M PW 
AKhoueh ceramics such as metals, such as plastics, such as a polyether ketone, polyether su phone, a 
™Kona Tand celMose acetate, or stainless steel, and a chromium molybdenum steel, aluminum, or an 
STS zfrconia, titanic-acid lead zirconate, are mentioned Especially, from a viewpoint of the ease of 
caning out of processing, the plastic sheet which consists of a polyethylene terephthalate or a polyimide is 

r0049i e By pasting up and assembling the member obtained in this way with epoxy system adhesives etc 
!^v*£tt becomes the ink-jet head of the shearing mode type of the ink fuel injection equipment which 

S5^-S^£?taS^ invention, although the solvent of non-drainage systems, such as a solvent 
KinJgf sySs such P as a pigment or/and a color, and water, alcohol, or a hexane, and toluene, was made into 
the principal component as ink made to inject, it is applicable to all. 

rExtmplel Next it evaluated as follows about the printer and its manufacture method of this invention 
005T/exS ) The slurry which consists of titanic-acid lead zirconate powder, and an organic binder a 
SSS^wl^ first, and about 200-micrometer green sheet in thickness was fabneated by 

m™xtt l^tSSgTthe green sheet which drilled the portion which corresponds the 
LforemSned S heet to a depfh-of-flute configuration by the punching machine, and four layers of green 
sSetewhkh premre the green sheet which is not drilled, respectively and are not dri led and three layers of drilled 
Seen sheet -wis carried out, they were pressurized through adhesion liquid, and the layered product was produced. 
roOM] | Th£, tbL leered product was cut with the predetermined size, taking into consideration the burning 
shrinkage of the aforementioned layered product using a diamond disk. 

rW55 ^lubsea^entrSter calcinating and unifying [ perform ** binder processing and ] at the temperature of 1200 
deieL C SSlv S the temperature of 450 degrees C and producing an ink pressunzed-room composition 
Sr nSSLsing of a septum was performed and the golden electrode was further formed in the 
S^£S^JSS5« of the up half of the side of a septum, and a slot by the sputtering method. 
pSSq iSuenfty after - binder processing, on the other hand, punching punched the hole for ink room 
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connection at the green sheet with a thickness of about 200 micrometers, laminating pressurization was carried out 
Ste above of eTght layers, and after carrying out baking unification, it cut in the predetermined size, and the up 

sheet made from a polyimide - laser - a nozzle - the hole was punched and the 
Fo°0 Z 5 Z 8] Cs^T^finished setting up each part material obtained in this way with epoxy system adhesives, and 

S otface of 12mm. consequently, the slot of an ink pressurized room The edge ^ a s^t is forme d m the 
perpendicular from the groove bottom section, it was the rectangle cross section whose depth of flute a flute width 
StS ^miSometers and is 450 micrometers, and the thickness of the septum which forms this slot was 70 
mSome^ S I £ pUch of a slot was [ the length of the drawer electrode equivalent section with a length of 

mTectkm exoertaen of an ink drop, and the septum driver zone could fully secure it, it could also fully inject the 
3S!SSf5SSS5 that the P small ink-jethead in which high-definition-izing is possible was moreover 

m^rHExample 2) The slurry which consists of titanic-acid lead zirconate powder and an organic binder, a 
ffiSSSsant was^repared first, and the green sheet with a thickness of about 87.5 micrometers was 

iSm^SXM ^oT^t^^ of the 800 layers of the green sheets which carried out 
KemenSd pWmnJ processing of the green sheet which has not prepared, pierced and processed what 
^SSS^id the configuration equivalent to a flute width into the aforeme ^^^ 
punching machine on it with two or more sheets was carried out, they were pressurized, and the layered product 

moerThe'diamond disk cut the dimension for the obtained layered product in consideration of burning shrinkage. 
0064 The* Mrita performing ** binder processing at the temperature of 450 degrees C, carrying out baking 
Stic* ^ auie temperature of 1200 degrees C and producing an ink pressurized-room composition member 
rStio« ip recessing of a septum was performed and the golden electrode was formed in the dmwer electtode 
eqmvaleTsection of the up half of the side of a septum, and a slot which constitutes an ink pressurized room 

WOT KVSng'f "avfng'punched the hole for ink room connection at the green sheet with a thickness of 
about 20 TmicremeteK carryingout laminating pressurization of the eight layers for this green sheet like die 
exampiri^romer hand and carrying out ** binder processing of this layered product, baking unification was 
carried out subsequently to a predetermined size it cut, and the up substrate was produced. 
^6] n^reovilhe plastic sheet made from a polyimide - laser - a nozzle - the hole was punched and the 

lootl] sSuentty d U pasted up and finished setting up each part material with epoxy system adhesives, and the 

width of face of 12mm. consequently, the slot of an ink pressurized room The edge , of a slot is £^ **° 
perpendicular from the groove bottom section, it was the rectangle cross section whose depth of flute a flute width 
is 70 micrometers and is 450 micrometers, and the thickness of the septum which forms this slot was JO 
micrometers, and the pitch of a slot was [ the length of the drawer electrode equivalent section with a length of 
2mm and a slot was 10mm at the edge of a slot, and ] 140 micrometers. f „ it Jc ^ 

[0069] Therefore, the depth of flute could become 6.4 times of a flute width and the thickness of a septum, it is the 
niection experiment of an ink drop, and the septum driver zone could fully secure it, it could also fully inject the 
ink drop, and has checked that the small ink-jet head in which high-definition-izing is possible was moreover 

mO^OHExample 3) In the example 1, after producing a layered product, baking unification was first performed ** 
binder preceTfing and carried out at the temperature of 1200 degrees C continuously with the temperature of 450 

r0O7 e il S Subseauentlv the acquired baking object was cut by the diamond disk, and the ink-jet head of a shearing 
Sole^e wTpreduced iTke the example 1 except having machined and having produced the ink pressunzed-room 

"ISSn^^S', the obtained ink-jet head A dimension consists of 1mm in thickness, the depth of 56mm, and 
width of ZttfU^n. the slot of an ink pressurized room The edge of a slot is formed in the perpendicular from 
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the groove bottom section, it was the rectangle cross section whose depth of flute a flute width is 70 micrometers 
and is 450 micrometers, and the thickness of the septum which forms this slot was 70 micrometers, and the pitch of 
a slot was [ the length of the drawer electrode equivalent section with a length of 2mm and a slot was 10mm at the 
edge of a slot, and ] 140 micrometers. 

[0073] Therefore, even if the depth of flute became 6.4 times of a flute width and the thickness of a septum and 
changed the manufacture method, it has checked that the same result as an example 1 was obtained. 
[0074] (Example 4) In the example 2, after producing a layered product, baking unification was first performed ** 
binder processing and carried out at the temperature of 1200 degrees C continuously with the temperature of 450 
degrees C. 

[0075] Subsequently, the acquired baking object was cut by the diamond disk, and the ink-jet head of a shearing 
mode type was produced like the example 2 except having machined and having produced the ink pressurized-room 
composition member. 

[0076] Consequently, the obtained ink-jet head A dimension consists of 1mm in thickness, the depth of 56mm, and 
width of face of 12mm. the slot of an ink pressurized room The edge of a slot is formed in the perpendicular from 
the groove bottom section, it was the rectangle cross section whose depth of flute a flute width is 70 micrometers 
and is 450 micrometers, and the thickness of the septum which forms this slot was 70 micrometers, and the pitch of 
a slot was [ the length of the drawer electrode equivalent section with a length of 2mm and a slot was 10mm at the 
edge of a slot, and ] 140 micrometers. 

[0077] Therefore, the depth of flute is a flute width and 6.4 times the thickness of a septum, and the difference 
arising from the manufacture method has checked what is not accepted at all. 

[0078] (Example 5) In the example 2, the ink-jet head of a shearing mode type was produced like the example 2 
except carrying out the laminating of the 3086 layers of the green sheets. 

[0079] Consequently, the obtained ink-jet head A dimension consists of 1mm in thickness, the depth of 216mm, and 
width of face of 12mm. the slot of an ink pressurized room The edge of a slot is formed in the perpendicular from 
the groove bottom section, it was the rectangle cross section whose depth of flute a flute width is 70 micrometers 
and is 450 micrometers, and the thickness of the septum which forms this slot was 70 micrometers, and the pitch of 
a slot was [ the length of the drawer electrode equivalent section with a length of 2mm and a slot was 10mm at the 
edge of a slot, and ] 140 micrometers. Therefore, the depth of flute is a flute width and 6.4 times the thickness of a 
septum, and has checked that there were not an example 1 or 4, and a completely difference. 
[0080] (Example 6) In the example 2, the ink-jet head of a shearing mode type was produced like the example 2 
except carrying out the laminating of the 10800 layers of the green sheets with a thickness of about 25 micrometers. 

[0081] Consequently, the obtained ink-jet head A dimension consists of 1mm in thickness, the depth of 216mm, and 
width of face of 12mm. the slot of an ink pressurized room The edge of a slot is formed in the perpendicular from 
the groove bottom section, it was the rectangle cross section whose depth of flute a flute width is 20 micrometers 
and is 160 micrometers, and the thickness of the septum which forms this slot was 20 micrometers, and the pitch of 
a slot was [ the length of the drawer electrode equivalent section with a length of 2mm and a slot was 10mm at the 
edge of a slot, and ] 40 micrometers. 

[0082] Therefore, the depth of flute became 8 times of a flute width and the thickness of a septum, and the ink-jet 
head of the shape of a highly minute [ very ] and miniaturized line was obtained. 

[0083] (Example 1 of comparison) After having carried out cutting of the slot to the substrate which consists of 
titanic-acid lead zirconate with the thickness of 1mm, a depth [ of 56mm ], and a width of face of 14mm by the 
dimension by the dicing method first using the diamond blade whose thickness of a blade is 95 micrometers, 
producing the ink pressurized-room member and performing polarization processing to a septum, the golden 
electrode was formed in the drawer electrode equivalent section of the up half of the septum side, and a slot by 
[0084] On the other hand, grinding punched the hole for ink room connection at the titanic-acid lead zirconate 
substrate with a thickness of 1.3mm, and the up substrate was produced. 

[0085] On the other hand, laser punched the nozzle hole at the plastic sheet made from a polyimide, and the nozzle 
plate was produced. 

[0086] Subsequently, it pasted up and finished setting up the aforementioned each part material with epoxy system 
adhesives, and the ink-jet head of a shearing mode type was produced. 

[0087] Consequently, the obtained ink-jet head A dimension consists of 1mm in thickness, the depth of 56mm, and 
width of face of 14mm. the slot of an ink pressurized room While having the rectangle cross section whose depth of 
flute a flute width is 100 micrometers and is 400 micrometers, the edge of a slot The thickness of the septum which 
has constituted the radii configuration which imprinted the curvature of a diamond blade, and forms this slot again 
was 100 micrometers, the length became 12mm by the length of the drawer electrode equivalent section with a 
length of 2mm and a slot in the edge of 10mm and a slot by the pars basilaris ossis occipitalis of a slot, and the pitch 
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of a slot was 200 micrometers. 

[0088] Therefore, printing which the depth of flute became 4 times of a flute width and the thickness of a septum, 
and a septum driver zone could not fully secure in the injection experiment of an ink drop, but was moreover 
obtained from the ability of a septum not to be made to fully deform from a septum being thick was a very coarse 
pitch. 

[0089] (Example 2 of comparison) The ink-jet head of a shearing mode type was produced like the example 1 of 
comparison except using the diamond blade whose thickness of a blade is 80 micrometers in the example 1 of 
comparison. 

[0090] Consequently, the obtained ink-jet head A dimension consists of 1mm in thickness, the depth of 56mm, and 
width of face of 14mm. the slot of an ink pressurized room While having the rectangle cross section whose depth of 
flute a flute width is 85 micrometers and is 400 micrometers, the edge of a slot There were the thickness of the 
septum which has constituted the radii configuration which imprinted the curvature of a diamond blade, and forms 
this slot, and no less than 85 micrometers, the length became 12mm by the length of the drawer electrode equivalent 
section with a length of 2mm and a slot in the edge of 10mm and a slot by the pars basilaris ossis occipitalis of a 
slot, and the pitch of a slot was 170 micrometers. 

[0091] The depth of flute will be a flute width and 4.7 times the thickness of a septum, therefore, in the injection 
experiment of an ink drop A septum driver zone cannot fully secure but, moreover, a septum from the ability of a 
septum not to be made to fully deform from a thick thing Obtained printing is a very coarse pitch and, moreover, 
the ink-jet head of a septum which 12 places and five breakage from the base of a septum are accepted in part for a 
deficit, and does not have a defect was not obtained. 

[0092] By this invention, each is understood that the overall length of a slot is made short and it can miniaturize the 
ink-jet head itself to producing deficit and breakage to the septum itself, if the material cost which the ink-jet head 
itself was enlarged in the example of comparison since the length of a slot all became long, and accompanied it also 
increases and also the septum of a high definition pitch tends to be fabricated so that clearly also from the above 
result. 

[0093] In a manufacturing process, moreover, by adjusting the thickness of a green sheet or adjusting the number of 
laminatings of a green sheet The pitch of a slot can be made small and the high-definition-ized ink-jet head can be 
produced. Since the flute width to the depth of flute and the thickness of a septum can be set as 6 or more times, a 
septum driver zone can fully be secured, and an ink drop can be injected by sufficient pressure, for example, a long, 
head [ like / a line printer head ] can be produced easily. 

[0094] In addition, this invention is not limited to the example which carried out [ aforementioned ] the detailed 

explanation at all. 

[0095] 

[Effect of the Invention] According to the printer and its manufacture method of this invention, like a ** top the ink 
fuel injection equipment of a shearing mode type The slot in which a part of septum changed from the material 
which has piezoelectric at least, and it was formed in parallel with a substrate by the ink pressurized room It 
constitutes from an ink-jet head which the depth is 6 to 10 times the flute width, and is 6 to 20 times the thickness 
of a septum. Drilling processing of the shape of a quirk is carried out for it at a green sheet, and the layered product 
which combined them is cut. After ** binder processing, After carrying out baking unification, or starting after 
baking and forming an electrode in the side of a septum, a septum crowning — an up substrate — joining — the open 
end side of a slot - a nozzle — from joining and manufacturing the nozzle plate which drilled the hole For the 
septum driver zone by shearing mode is expanded and acquiring the same ink injection property, a slot can be made 
shorter than before,-izing of the ink-jet head itself can be carried out [ small lightweight ], and it contributes also to 
improvement in the speed of the traverse speed of an ink-jet head, and improvement in positioning accuracy. 
[0096] Moreover, in this invention, since-izing of the ink-jet head itself can be carried out [ small lightweight ], by 
also being able to reduce material cost and moreover adjusting the number of laminatings, a line printer head 
without the need of moving an ink-jet head can also be manufactured easily, and printing of high speed and high 
resolution of it is also attained. 

[0097] Furthermore, if the monopoly area at the time of inclusion of the ink fuel injection equipment which consists 
of this ink-jet head is also reduced sharply and is lengthened, the miniaturization of the printer itself can be realized, 
and application becomes possible as a printer of various uses. 



[Translation done.] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_ejje 10/3/2003 



Page 1 of 1 



* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original precisely. 
2 **** 5^0^ ^e word which can not be translated. 
3. In the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the cross section showing the important section of the right-angled direction to the direction of a 
slot of the ink-jet head used for the ink fuel injection equipment which constitutes the printer of this invention. 
[Drawingj2J It is drawing showing the manufacturing process of the ink-jet head which constitutes the ink fuel 
injection equipment which accomplishes the important section of a printer for explaining the manufacture method 
of the printer of this invention. 

{ Drawing 3] It is the cross section showing the important section of the right-angled direction to the direction of a 
slot of other ink-jet heads used for the ink fuel injection equipment which constitutes the printer of this invention. 
[Drawing 4 ] It is the cross section showing the important section of the right-angled direction to the direction of a 
slot of other ink-jet heads used for the ink fuel injection equipment which constitutes the printer of this invention. 
[Drawing 5] It is the perspective diagram showing the structure of the ink-jet head which is used for the ink fuel 
injection equipment which constitutes the conventional printer, and which was fractured in part. 
[Description of Notations] 

1 Ink- Jet Head 

2 Ink Pressurized Room 

3 Substrate 

4 Slot 

5 Septum 

6 Nozzle — Hole 

7 Nozzle Plate 

8 Up Substrate 

9 Electrode 

10 Depth of Flute 

1 1 Flute Width 

12 Thickness of Septum 

13 Green Sheet 

14 Depth-of-Flute Configuration 

15 Width-of-Face Configuration of Slot 

16 Layered Product 

17 Material Which Has Piezoelectric 

18 Material Which Does Not Have Piezoelectric 



[Translation done.] 
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